In this section, The American Statistician publishes articles and notes and notes should be useful to a substantial number of teachers of such a of interest to teachers of the first mathematical statistics course and course or should have the potential for fundamentally affecting the way of applied statistics courses. To be suitable for this section, articles in which the course is taught. There has been much discussion in the recent statistical literature concerning the optimal manner for a consulting statistician to operate within a larger organization. Marquardt (1979) described the "total involvement" approach, involving a statistician from conceptualization of a project to the final report; Finney (1982) discussed the questions a statistician should ask for effective consulting; and Bishop, Peterson, and Tragser (1982) argued that a statistician's most substantive contributions are made during the planning stages of a study. McCulloch et al. (1982) described a program for training statistical consultants, and Hunter (1981) discussed the roles a statistician may assume.
Statistical Consulting in a Geographically
A statistician consulting in a geographically dispersed organization will encounter difficulties similar to those of a statistician consulting in-house. The typical obstacles encountered through in-house consulting are greatly exaggerated, however, when consulting with clients at distant sites. Similarly, the skills needed to be an effective consultant at a distance are generally the same as those required for inhouse consultation, but some must be enhanced for effective consultation at a distance. In this article we present, from our experience, some of the problems that become exaggerated when consulting at a distance, some of the skills that must also be exaggerated to produce effective consulting in this situation, some features we have found useful in long-distance consultation, and some recommendations for the classroom, which may help prepare students for consulting by telephone.
As with in-house consulting, visits to experimental sites are an important aspect for effective statistical consultation (e.g., Hahn 1984 consulting in-house is available for face-to-face communication as needed by the experimenter, in addition to visiting the experimental site. For a statistician consulting with distant sites, a site visit frequently represents the only opportunity for face-to-face consultation across a span of months or years. Thus a visit to a distant site is a "temporary" resource, and the statistician must expect to have his or her talents exploited to the fullest. Consulting relationships must be established and developed in a relatively short span of time; current projects must be reviewed and future projects anticipated; and the statistician must learn the purposes and constraints under which the field station is operating. An in-house site visit generally does not need to accomplish as much. When consulting with an in-house experimental site, if something more needs to be done, the statistician and experimenter can always meet again later. When consulting with a distant site, however, the statistician will have to accomplish anything left undone over the telephone, since another visit may not be feasible in the near future. Therefore, a statistician visiting a distant site must expect much longer and more intensive consulting sessions than would be usual for in-house visits. Such visits to distant field sites usually require far more mental and physical stamina than would be expected in-house, and a statistician unwilling to meet the demands will not produce a successful site visit.
Ideally, a statistician should be able to make a site visit at the start of every major project. This is rarely accomplished, even for in-house situations; but visits to distant projects are accomplished far less frequently than nearby or in-house projects. In practice, it may be fortunate if a statistician ever visits a particular field site, let alone at the start of each project. Consequently, most statistical consulting in a widely dispersed organization is done by telephone. A statistician in a central location must therefore sharpen the skills that allow consultations over the telephone to be as effective as possible.
When consulting over the telephone, the statistician must not only receive and assimilate complicated information but be able to convey complex ideas in a manner that is useful to the person in the field. In the absence of face-to-face communication, the difficulty of this task is greatly magnified. Possibly the most essential element for effective consultation by telephone is the ability to understand the situation quickly (objectives, study design, data structure, etc.). The statistician needs to ask precise questions that are
In the Public Domain
The American Statistician, November 1984, Vol. 38, No. 4 likely to produce the required information without visual assistance. A review of a preliminary study plan, if one is available, also promotes quick understanding. Conversely, statistical concepts and rationale must be explained over the phone so that they make sense and are educational to a nonexpert. Designs, analyses, and so forth must be described in a simple, easy-to-follow fashion so that the information described over the telephone is in fact carried out in the field. Because there is no visual contact during a telephone consultation, the accurate receipt and transmission of information and ideas becomes more difficult. We frequently find it useful to diagram the information being sent or received and to have the client do the same. If each party iteratively describes and questions their version of the diagram over the telephone, then misunderstandings are more easily located and the transmission of accurate information is facilitated.
As with many consulting situations, telephone consultation frequently necessitates follow-up work, thus requiring the statistician to be strongly motivated. The amount of follow-up work from a telephone consultation is commonly greater than in an ordinary consultation, since the statistician's resources during the consultation are frequently limited by the length of the phone cord. When the client is at a distance, it is far easier to procrastinate than when the client's physical presence in-house helps to spur the statistician to action. The statistician must, however, give the client in the field priority equal to those who are in-house. If prompt follow-up is not forthcoming, the relevance of the statistician's efforts is reduced in the investigator's mind and the urgency of a field project may override waiting for statistical input. To avoid misinterpretations, the substance of phone consultations should often be documented and mailed to the investigator. This provides a record of the information furnished to the statistician, its interpretation, the statistician's recommendations, and what responsibilities each party has agreed to assume.
When working with field station staff in a widely distributed organization, the consultant should always be aware of such possible influences as culture, politics, customs, and languages that are different from those of the central location. An in-house statistician generally does not have to take these influences into consideration, but a statistician consulting to distant sites must or else risk being misinterpreted or giving advice that cannot or will not be carried out in the field. Such a situation would cause the statistician to lose credibility and cause field studies to suffer from lack of statistical input. We have learned to be cognizant of these considerations while consulting for 26 field stations throughout the United States and in four developing countries (on more than one occasion, we have consulted in Spanish). Understanding the role of cultural influences (some of which are greater barriers than language) enhances the statistician's ability to provide credible advice to distant sites.
The availability of quick, interactive computing is a boon for all statisticians, but particularly so for the telephone statistician. Results can be returned quickly, since necessary computing can frequently be performed during a phone conversation or very soon thereafter. Having such computing capability available allows the statistician to confirm swiftly some computational efforts made at the field station, evaluate anticipated results, calculate sample sizes, and examine design considerations such as expected mean squares (see Engeman 1982) . We have observed several other attributes that enhance the performance of a telephone statistician. The consultant should have a good telephone voice and personality. If the statistician sounds pleasant, intelligent, and interested over the phone, even the most tedious consulting sessions will progress more smoothly and the investigator will feel more inclined to keep in touch about the project. The consultant should have a strong ear and sufficient mental endurance to be effective through long phone conversations (up to several hours). It is also important for the statistician to have a flexible work schedule to allow for a quick response at home base to new problems in the field and, if necessary, to be able to go to the field on short notice.
Experience serves as the only teacher for most statisticians consulting long distance. We feel, however. that some awareness of the problems in nonvisual consulting could be developed in the classroom. To give students a feel for consulting without visual contact, an exercise involving two students visually separated by office dividers could be conducted in front of a classroom. One student could be given an experimental design or similar statistical problem that he or she should have to explain to the other without face-toface communication. The task for the second student would be to understand quickly and respond to the problem. This exercise would allow the participating students to experience some of the difficulties of consulting in a nonvisual medium. With the dividers positioned correctly, the rest of the class could observe and later discuss the experience. This exercise could also be used as job training for statisticians already faced with long-distance consulting. Perhaps in conjunction with a psychology department, more elaborate training in consulting without face-to-face communication could be developed, but this relatively simple exercise should serve to open students' minds about the difficulties of nonvisual consulting.
The recommendations and approaches to statistical consulting made by other authors (described in the first paragraph of this article) provide an optimal approach to inhouse consulting with clients. By comparison, consultation at a distance is more severely constrained and the statistician must be more attentive and creative to provide effective consultation. Our experience indicates that through the considerations discussed in this article, effective long-distance consultation can be accomplished. [Received June 1983 . Revised April 1984 
